Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

9th International Congress on Environmental
Modelling and Software - Ft. Collins, Colorado,
USA - June 2018

Jun 27th, 9:00 AM - 10:20 AM

How useful are “validated” artificial neural network models for
increasing environmental system understanding?
Holger R. Maier
University of Adelaide, holger.maier@adelaide.edu.au

Greer B. Humphrey
University of Adelaide

Wenyan Wu
University of Melbourne

Nick J. Mount
University of Nottingham

Graeme C. Dandy
University of Adelaide

See next page for additional authors

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference

Maier, Holger R.; Humphrey, Greer B.; Wu, Wenyan; Mount, Nick J.; Dandy, Graeme C.; Abrahart, Robert J.;
and Dawson, Christian W., "How useful are “validated” artificial neural network models for increasing
environmental system understanding?" (2018). International Congress on Environmental Modelling and
Software. 25.
https://scholarsarchive.byu.edu/iemssconference/2018/Stream-B/25

This Oral Presentation (in session) is brought to you for free and open access by the Civil and Environmental
Engineering at BYU ScholarsArchive. It has been accepted for inclusion in International Congress on Environmental
Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more information, please
contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

Presenter/Author Information
Holger R. Maier, Greer B. Humphrey, Wenyan Wu, Nick J. Mount, Graeme C. Dandy, Robert J. Abrahart, and
Christian W. Dawson

This oral presentation (in session) is available at BYU ScholarsArchive: https://scholarsarchive.byu.edu/
iemssconference/2018/Stream-B/25

9th International Congress on Environmental Modelling and Software
Fort Collins, Colorado, USA, Mazdak Arabi, Olaf David, Jack Carlson, Daniel P. Ames (Eds.)
https://scholarsarchive.byu.edu/iemssconference/2018/

How useful are “Validated” Artificial Neural Network
Models for Increasing Environmental System
Understanding?
Holger R. Maiera, Greer B Humphreya, Wenyan Wub, Nick J. Mountc, Graeme C. Dandya, Robert
J. Abrahart and Christian W. Dawsond
a
School of Civil, Environmental and Mining Engineering, The University of Adelaide
(holger.maier@adelaide.edu.au; greer.kingston@gmail.com; graeme.dandy@adelaide.edu.au)
b
Department of Infrastructure Engineering, The University of Melbourne
(wenyan.wu@unimelb.edu.au)
c
School of Geography, University of Nottingham
(Nick.Mount@nottingham.ac.uk)
d
Department of Computer Science, Loughborough University
(C.W.Dawson1@lboro.ac.uk)

Abstract: Artificial neural network models have been used extensively for predictive purposes but can
also be used to gain insights into the relationships that drive complex environmental systems that are
poorly understood. However, while the validation of most types of environmental models includes
residual analysis (replicative validation) and an assessment of how plausible the input-output
relationship represented by the calibrated model is (structural validation), in addition to assessing
predictive performance on an independent validation set (predictive validity), this is generally not done
for ANN models. In order to enable these additional aspects of validation to be incorporated in the
development of ANN models, a validation framework for ANNs and an R-package that enables this
framework to be implemented in a user-friendly and consistent fashion are introduced and tested on
two different environmental modelling case studies. Results highlight the importance of performing
replicative and structural validation in addition to predictive validation, as in each case, the results
revealed that ANN models producing the best fit to the data do not necessarily result in either plausible
models or models which best capture the underlying relationship in the training data. By applying the
proposed validation framework and R package, the chances of developing ANN models that are more
suitable to increasing environmental system understanding are increased significantly.
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